ABSTRACT The proof of the well-known conjecture that lattices in groups of R-rank greater than 1 are arithmetic has raised speculation about the existence of nonarithmetic lattices in the R-rank 1 group SU(n,1), n > 1. This paper presents an example of such a lattice ri. rT consists of the intersection with SU(2,1) of a group r generated by three complex reflections of order 5. The quotient SU(2,1)/Tr is compact.
boundary of G to the boundary of G'; by exploiting the combinatorial scheme of parabolic subgroups of G, he proves that the map V is rational. This strategy generalizes the strategy first introduced in (2) in order to prove strong rigidity of lattices; it breaks down if R-rank G = 1 because the significance of the combinatorial scheme of parabolic subgroups collapses.
Indeed, SO(n,1) for n < 5 provides examples of nonarithmetic lattices in R-rank 1 groups For the Lorentz group SO(3,1), Makarov published in 1965 an example of noncocompact nonarithmetic lattices. In 1967, Vinberg gave examples of both cocompact and noncocompact nonarithmetic lattices in S0 (3, 1) and S0 (4, 1) and of noncocompact nonarithmetic lattices in S0 (5, 1) . These groups are generated by reflections in the n -1 dimensional geodesic faces of an n-dimensional polyhedron whose faces form an angle that is an integral part of wr; such groups are clearly discrete.
Until now, the existence of nonarithmetic lattices in the other R-rank 1 groups SO(n,1), n > 5, SU(n,1), Sp(n,1), and F4 has remained an open question.
The method of Margoulis' arithmeticity proof raises the possibility of finding an alternative argument for the groups SU(n,1), Sp(n,1), and F4 by exploiting the fact that their parabolic subgroups have non-abelian unipotent radicals. The example presented below cuts down that hope. Our example is a group r generated by three "complex reflections" in SU(2,1) of order 5. It is not difficult to prove that, if r is a lattice, then it is nonarithmetic. What is a priori difficult to prove is that r is a discrete set-i.e., its elements do not accumulate at any point. We prove that the discreteness of the infinite group r can be decided by a finite procedure. With the help of a computing machine, the question of discreteness is settled affirmatively. A postiori, it is possible to present a proof totally independent of machine assistance, because we do have closed formulas to support all our assertions However, machine exploration played an important role in my investigation. We apply these facts to the symmetric Riemannian space canonically associated to the group U(H), which is U(2,1)/U(2) X U(1) = PU(2,1)/U(2). We set V=xe C3; (X,X) <0). Then X = V/C*, the image of the negative cone V in the projective space of C-lines through the origin of C3. We define distance in X via the formula d(x,y) = cosh'1 (( I) for any xy in V.
((x,x)(yy)/'oayyiV Let pq(i $j6ij = 1,2,3) denote the point of X fixed by the subgroup riq. Then LEMMA4. X(Dl2)isafundamentaldomainforthefinite group r12 (see Fig. 3 ).
The faces of D12 were determined with the help of a computer.
LEMMA 5. Let X denote hermitian hyperbolic space U(2,1)/U(2) X U(1). Let r denote the group generated by complex reflections with diagram the order of the complex member 3io-9 (resp. q3iv) where
17/P
The polyhedron X(D) has 24 faces, 6 congruent to R1 (Fig.  1 ) and 6 congruent to R1R2 (Fig. 2) , 6 congruent to R1R2, and 6 congruent to R1R2R, (Fig. 3) . In the geodesic triangle A132 = S12, t32, sol and in A213, C S12 = C a31 = 2-C P12t23P31 Thereby we can determine whether the conditions ensuring the discreteness of r are verified. For only a finite number of phase shifts ;3 is the group r discrete, and in all but two such cases, the group turns out to be arithmetic. However, we do get 
